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This atlas describes some aspects of the geohydrology of the Littles-

town 7%-minute quadrangle in northwestern Carroll County, Md. It is Hppo0en-,

intended primarily as an aid in land-use planning and decision making, as-
sessing potential environmental problems, and locating ground-water sup-— EXPLANATION \
plies. Land use in the Littlestown quadrangle is mainly agricultural and ' * B = ' gl /™ g~ ' u*smmem¢“
woodland, but small communities and dispersed residential housing occupy Four slope categories are shown on this map. Terrain having the / - e Cemn - ‘
part of the land. ' maximum slope (greater than 25 percent) currently (1980) exceeds the maxi-
mum land slope permitted for the installation of domestic sewage-disposal ’ - : i : 2 ) , : .

The climate is typical of the humid Piedmont region of Maryland. systems (septic tanks) by the Carroll County Health Department. Other - | e # N : Cah R C _ i K o gl ! . )
Average annual precipitation is approximately 43 inches. Precipitation is terrain categories are useful in planning certain construction activities ? o . WA ~ : - el TS ‘ ,
distributed fairly evenly throughout the year, although it is somewhat involving local roads and drains, and in planning airport locationms. sagil

greater in summer and less in fall and winter.
This map was prepared using topographic contour negatives by a pro-

The Littlestown quadrangle is drained by tributaries of the Monocacy cess developed by the U.S. Geological Survey, Topographic Division. The
River, primarily Big Pipe Creek. Topography is mostly hilly, and is process uses a semiautomated photomechanical process, which translates the | & Sl
undulating in the extreme western part of the area. Maximum relief is distance between adjacent contours into slope data. The slope zones on the — TMD.)
approximately 470 feet. map are unedited. Proximity of the same contour or absence of adjacent

contours may produce false slope information at small hilltops and de- " R > . SR Ly
pressions, on cuts and fills, in saddles and drains, along shores of open ’ / . VP i 8 / =
water, and at the edges of the map.
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the zone of saturation in the rocks. It rises and falls in response to { '} b / : g R ) W R
changes in ground-water storage resulting from imbalance between ground- Nutter, L. J., and Otton, E. G., 1969, Ground-water occurrence in the k. ‘ ) - )
water recharge and discharge. Rock that is in the saturated zone and can Maryland Piedmont: Maryland Geological Survey Report of Investiga- :
yield water to wells and springs is termed an aquifer. Some of the tions 10, 56 p. s
Piedmont crystalline rocks, such as marble, tend to be more productive 2
aquifers than others, such.as schigt or phyllite. Well yield is related to Otton, E. G., and others, 1979, Hydrogeologic atlas of Westminster quad- ”i
some degree to topographic position (often, valley sites are more pro- rangle, Carroll County, Maryland: Maryland Geological Survey Atlas >§
ductive than others), nature and thickness of the weathered zone, and No. 9, 5 maps. A
extent to which the rocks have been fractured. s394
Stose, A. J., and Stose, G. W., 1944, Geology of the Hanover-York district,
\ Pennsylvania: U.S. Geological Survey Professional Paper 204, 84 p.

1946, Geology of Carroll and Frederick Counties, in The physical

GEOLOGY features of Carroll and Frederick qRPnties: Maryland Department of 14
Geology, Mines and Water Resources = p. 11-128.
The Littlestown quadrangle is underlain chiefly by metamorphosed sed- 93
imentary rocks of early Paleozoic age, but the westernmost part of the University of Maryland, Maryland State Roads Commission, U.S. Bureau of
quadrangle is underlain by sedimentary rocks of Triassic age. The Triassic Public Roads, 1963, Engineering soil map of Carroll County (1 sheet). i
rocks are considerably jointed and faulted. The older rocks are folded, in <93
addition, U.S. Department of Agriculture, Soil Conservation Service, 1969, Soil sur-
vey, Carroll County, Maryland: 92 pages, 55 photomaps, 1 index. 40 40
The rocks are overlain chiefly by soil and weathered rock, which
together are referred to here as overburden. In some places, as along 1971, Soils and septic tanks: 12 p.
steep slopes, the overburden is thin or absent. Well records show that
above the Triassic rocks, its thickness averages 20-25 ft and may exceed 63 U.S. Public Health Service, 1967, rev., Manual of septic-tank practice: s ; :
ft. Above the older (Paleozoic) rocks, the thickness of the overburden 22 p. " . ! P M ~_ = : Sp £ ) ' - { 4392

averages about 36 ft, and may exceed 195 ft at the maximum. -

4397 |

The reader is referred to Cleaves, Edwards, and Glaser (1968) for 1/  The name of this agency was changed to Maryland Geological Survey in June 1964.
additional information on the geology. Recently, detailed geologic map-
ping on a scale of 1:24,000 was completed in Carroll County, by the
Maryland Geological Survey.

CONVERSION FACTORS

In this atlas, figures for measurements are given in inch-pound
units. The following table contains the factors for converting these units
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MAP 2. DEPTH TO WATER TABLE
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DEPTH TO WATER TABLE
By John T. Hilleary and James M. Weigle
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EXPLANATION

690000 FEET
J (MD)

This map shows the approximate depth to the water table (the top of
the zone of saturation). Well and spring records in Meyer (1958) and
considerable additional well data collected during this study were used in
preparing the map. However, limits of areas where the water table 1is 1399
shallow (0 to 10 ft) were based largely on the perennial-stream network as b
shown on the topographic maps. Limits of areas where the water table is
fairly deep (more than 35 ft) were based mainly on well records and topo-
graphic relations. In this region, water-table depths from 0 to 10 ft
occur mostly in lowlands, and depths greater than 35 ft generally are
restricted to hilltop areas.

71

Locally, and especially in the overburden, saturated zones may be
perched above the main water table. Most of the perched zones are seasonal
or even more short-lived. No attempt has been made to show them on this B
map. For more detailed information on local perching of ground water, see 338
U.S. Department of Agriculture, Soil Conservation Service (1969).

4398

The water table fluctuates with changes in ground-water storage,
which are caused by relative changes in recharge and discharge. The
fluctuations may be measured in days or less, or they may range up to years
in duration. Seasonal fluctuations are cyclic and occur chiefly in re- 4230
sponse to increased ground-water losses due to greater evaporation and
transpiration during the growing season. Typically, the water table is , » _
highest in late winter and early spring. Generally, it declimes through T AN b S N T
late spring and summer, and through much of the fall. Seasonal water-table iy 3 i/ ° ' \
fluctuations tend to be greater under hilltops and smaller in valleys. , 4 E > i) 667 ; y
Some effects of seasonal water—table decline are seasonal lowering of / ) S e o 7 SR \ NA R
water levels in wells, and decreased flow of springs and "fair-weather" s i T 3 - 7 ~ Y e\
flow of streams. The reader is referred to Meyer (1958) for graphs of 7 . W ' S RR RN
water—-level fluctuations in representative observation wells in Carroll ™\ - : ;
County, and to Otton (1979) for illustrations of statistical treatment of NN ) D : % ')‘/T“F-L[K»/ { O
water—level fluctuations in several wells in Carroll and Baltimore S G y ot ; e =[5
Counties. N 0 ; CETTTNA ‘. / X
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Because of water—table fluctuations the areas shown on this map are ' ) o,
not static, but change seasonally and from year to year. The map shows
generalized water-table conditions, and is intended for use on a recon-
naissance basis only.
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Meyer, Gerald, 1958, The ground-water resources in The water resources of =~ \ (3

Carroll and Frederick Co ies: Maryland Department of Geology, f AR W \ qu)

Mines and Water Resources — Bulletin 22, p. 1-228. 2 5. i g N\ N Y BN -
Otton, E. G., 1979, Hydrogeologic atlas of Westminster quadrangle, Carroll a3g4 [ , R L

County, Maryland: Maryland Geological Survey Atlas No. 9, 5 maps.

U.S. Department of Agriculture, Soil Conservation Service, 1969, Soil sur-
vey, Carroll County, Maryland: 92 pages, 55 photomaps, 1 index.

1/ The name of this agency was changed to the Maryland Geological Survey in June 1964. 4393
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AVAILABILITY OF GROUND WATER

INTRODUCTION

Ground water in the area shown on this sheet occurs chiefly in joints,
faults, and other fractures in metamorphic and sedimentary-rock aquifers,
and in intergranular spaces in the saturated part of the overburden.

Availability of ground water increases with the number of inter-
connected fractures 17 the saturated zone (fig. 1). High yields and
specific capacities —' sometimes result where wells penetrate fracture
zones associated with faults (fig. 2).

4

In the western part of this map, the area shown as Geohydrologic Unit
5 is underlain by faulted and jointed sedimentary rocks, primarily sand-
stone, siltstone, and shale, and some conglomerate. The overburden there
tends to be thinner than that overlying the metamorphic rocks. Folded,
faulted, and jointed metamorphic rocks underlie the rest of the area. They
are primarily phyllite, quartzite, and calcareous rocks. The overburden
is generally thicker than that associated with the sedimentary rocks. The
stratigraphic nomenclature follows the usage of the Maryland Geological
Survey. The names, Littlestown Slaty Quartzite, Babylon Phyllite, and
Blacks Corner Phyllite are new unpublished names used by the Maryland
Geological Survey.

SELECTION OF UNITS

The Marburg Formation of former usage (Ijamsville Phyllite of Fisher,
1978) is phyllite, with lenses of quartzite and limestone. In spite of
those lenses, the range in yield and specific capacity is generally conser-
vative. The '"Marburg Formation," including the quartzite and limestone,
is placed in Geohydrologic Unit 3A.

The Babylon Phyllite and Blacks Corner Phyllite are very similar to
one another in lithology and in water-bearing characteristics. They dif-
fer from the 'Marburg Formation" in that they are more productive, and
their range in yield and specific capacity is greater. The Babylon
Phyllite and Blacks Corner Phyllite are placed in Geohydrologic Unit 3B.

Where it occurs on this map, the Littlestown Slaty Quartzite is uni-
form in lithology. Yield-test results are too few to justify graphing well
yields or specific capacities; but they, also, indicate uniformity in
water-bearing characteristics. The Littlestown Slaty Quartzite is placed
in Geohydrologic Unit 3C.

Two lithologic features distinguish the New Oxford Formation as it
occurs in the area on this map (limits coincide with those of Geohydrologic
Unit 5):

(1). Thick-bedded lenses of quartz-pebble conglomerate occur near
the eastern limit of the formation and form ridges there. The matrix is
medium to coarse quartz-feldspar sand.

(2). Considerable medium- to coarse-grained feldspathic sandstone
occurs in the lower 2,000 ft of the formation.

The rocks of the New Oxford Formation in this quadrangle have a higher
average specific capacity and higher average potential well yield than do
the rocks of the same formation in adjoining quadrangles to the west and
southwest. Although joints and other fractures are probably the most
common source of water for wells in the New Oxford Formation on this map,
most of the higher specific capacities are associated with wells drilled in
the conglomerate.

The coarse-grained sandstone in the lower part of the formation may
also contribute to the relatively high average specific capacity. The
rocks of the New Oxford Formation are included in Geohydrologic Unit 5.

Units 1, 2, and 4 are omitted from the explanation because they do not
occur in this quadrangle. They are present elsewhere in Carroll County or
nearby counties.
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SOIL and \ WATER TABLE

Figure 1.--Well b intersects more joints and has a larger
yield than well A.

LAND SURFACE

SOIL a\nd WATER TABLE

——

Figure 2.~--Well B penetrates fault zone and yields more water
than well A.
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EXPLANATION

GEOHYDROLOGIC UNIT 3A: This unit includes the Marburg Formation
3A (Ijamsville Phyllite of Fisher, 1978). Well yields (48 wells)
range from 1 to 20 gal/min, and the median yield is 3 gal/min.
Specific capacities range from 0.00 to 0.8 (gal/min)/ft, and the
median is 0.04 (gal/min)ft.

GEOHYDROLOGIC UNIT 3B: This unit includes the Babylon Phyllite and
the Blacks Corner Phyllite. Well yields (36 wells) range from
1/2 to 190 gal/min, and the median yield is 5 gal/min. Specific
capacities range from 0.00 to 8.6 (gal/min)/ft, and the median
is 0.05 (gal/min)/ft.

| OO _

- o

| GEOHYDROLOGIC UNIT 30:3/ This unit includes the Littlestown Slaty
Quartzite. Yields=' from all tests 1 hour or more in length (7

[ wells) range from 4 to 12 gal/min, and the median yield is 9
gal/min; specific capacities range from 0.06 to 0.5

(gal/min)/ft, and the median is 0.19 (gal/min)/ft.

o
)=

)21 GEOHYDROLOGIC UNIT 5: This unit includes the New Oxford Formation,
'5 //// with its quartz-pebble conglomerate member. Well yields (40
V. n ol wells) range from 2 to 100 gal/min, and the median yield is 10

gal/min. Specific capacities range from 0.017 to 3.0
(gal/min)/ft, and the median is 0.18 (gal/min)/ft.

1/ Specific capacity of a well is the yield per foot of drawdown of the water level in the well,
and 1is commonly expressed in gallons per minute per foot of drawdown. For many domestic
wells, the period of measurement ranges from 2 to 6 hours.

2/ The name of this agency was changed to the Maryland Geological Survey in June 1964.

3/ Well yields and specific capacities are based on yield tests by the well driller. The use
of yield information in this atlas is limited to that obtained from tests at least 2 hours
long, unless specified otherwise.
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MAP 4. CONSTRAINTS ON INSTALLATION OF SEPTIC SYSTEMS Quidrinalosiarar

CONSTRAINTS ON INSTALLATION OF SEPTIC SYSTEM Maryland Geological Survey
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5. Floods can cause dispersal of sewage and possible physical damage to
disposal systems. Most valleys in the Littlestown quadrangle are
subject to periodic flooding. In this quadrangle, the flood-prone
areas lie entirely within the areas of shallow water table (map 2) and
are therefore included in unit I on map 4.
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LOCATION OF WELLS AND SPRINGS
By John T. Hilleary and James M. Weigle

EXPLANATION

Information for wells and springs shown on this map is given by Meyer
(1958), or is on file with the U.S. Geological Survey, Towson, Md., and the
Maryland Geological Survey, Baltimore, Md. Logs and well-construction
records are available for most wells shown. In addition, a report of basic
ground-water data available for Carroll County is being prepared.

The wells and springs are numbered according to a coordinate system by
which each Maryland county is divided into 5-minute quadrangles bounded by
lines of latitude and longitude. The first letter of the well number
identifies a 5-minute section of latitude; the second letter identifies a
S5-minute section of longitude. The pairs of letters are followed by
numbers assigned serially to wells. The letter-number term designates the
well with respect to the 5-minute quadrangle, and is preceded by an abbre-
viation of the county name. Thus, well CL-AC 4 is the fourth well inven-
toried in 5-minute quadrangle AC in Carroll County. In reports describing
wells in only one county, the county prefix letters frequently are omitted
from the well-designation term. The numbering system currently in use
(1980) differs slightly from that used in earlier published reports, such
as that by Meyer (1958). 1In the 1958 report, well CL-AC 4 was designated
as Car-Ac 4. The use of lower-case letters in well designation was dis-
continued because of a changeover in 1970 to a computer system for storing
and retrieving well information.

10

WELL AND NUMBER

64

SPRING AND NUMBER
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1/ The name of this agency was changed to the Maryland Geological Survey in June 1964.
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